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IN THE CLAIMS: 

Please amend the claims as follows: 

1. (Currently amended) A calibrating method for a heat treatment apparatus that includes 
a processing vessel for accommodating process objects therein, a plurality of heaters and a 
plurality of temperature sensors; that stores a thermal model for estimating temperature of the 
process objects in the processing vessel based on outputs of the temperature sensors; that 
estimates the temperature of the process objects in the processing vessel based on the outputs of 
the temperature sensors by using the thermal model; and that controls the heaters based on the 
estimated temperature, to perform a heat treatment to the process objects , wherein the thermal 
model has a function of estimating temperature of one of the heaters and temperature of the 
temperature sensors , said method comprising the steps of: 

driving the heaters to heat an interior of the processing vessel; 

measuring temperature in the processing v e ss e l; and 

calibrating a part of the thermal model involving temperature estimation of said one of 
the heaters by adding or subtracting a corr e ction valu e to th e estimated temperatur e so that th e 
e stimat e d valu e of the t e mp e ratur e substantially coincides with the actual m e asur e m e nt valu e of 
th e t e mperature, upon comparison of th e m e asur e d temperature in the processing v e ss e l with 
temp e rature of th e proc e ss obj e cts e stimat e d by using the thermal model, 

th e thermal mod e l has a function of e stimating temp e rature of on e of the h e aters and 
t e mperatur e s of the t e mp e ratur e s e nsors; and 

wherein the calibrating step includes the steps of: 

determining a matrix (" Kl, K2 Kn") expressing relationship between an amount of 

change in the temperature of said one of the heaters and amounts of change in the measured 
temperatures of the temperature sensors, wherein the matrix is determined so as to satisfy the 
expression 
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where AT is said amount of change in the temperature of said heaters and ATsl ATsn 

are said amounts of change in the measured temperatures of the respective temperature sensors ; 

determining a difference between an estimated temperature of one of the temperature 
sensors located closest to the said one of the heaters, as estimated by using the thermal model, 
and an actual temperature of said one of the temperature sensors measured by the same; and 

calculating a the correction value bas e d on th e r e lationship and th e diff e r e n ce wh e rein th e 
correction valu e is to be applied to the temp e rature mod e l such that th e e stimat e d t e mp e rature of 
the said on e of the heaters, as estimated by the thermal model, substantially coincides with the 
actual m e asur e m e nt value of th e t e mp e ratur e , and th e reby adapts th e thermal mod e l to th e h e at 
treatm e nt apparatus according to the following expression 



Correction value= [Kl , K2 Knl • 
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wherein said difference is assigned to one of "al", "a2",..."an" corresponding to said one 
of the temperature sensors located closest to said one of the heaters, while zero is assigned to the 
remainder of "al", "a2,"..."an" . 

2-5. (Canceled) 

6. (Currently amended) The calibrating method according to claiml, wherein said one of 
the heaters is disposed in the processing vessel A calibrating method for a heat treatm e nt 
apparatus that includ e s a proc e ssing v e ss e l for accommodating process objects therein, a plurality 
of h e at e rs and a plurality of temperatur e s e nsors; that stor e s a th e rmal mod e l for e stimating 
temperatur e of th e process obj e cts in th e processing v e ss e l based on outputs of th e t e mperature 
sensors; that estimates the temperature of the process objects in the processing vessel based on 
the outputs of th e temperature sensors by using the th e rmal mod e l; and that controls th e heaters 
bas e d on the estimated t e mperature, to p e rform a h e at tr e atm e nt to the proc e ss obj e cts, said 
m e thod comprising th e st e ps of: 

driving the h e at e rs to h e at an int e rior of th e processing v e ss e l; 

measuring t e mp e ratur e in th e proc e ssing v e ss e l; and 

calibrating th e th e rmal mod e l by adding or subtracting a corr e ction valu e to th e estimated 
t e mperature so that an the e stimat e d value of th e t e mp e ratur e substantially coincid e s with th e 
actual measurem e nt value of th e t e mperature, upon comparison of the m e asur e d t e mperatur e in 
th e processing v e ss e l with temp e ratur e of the process obj e cts estimated by using th e thermal 

th e plurality of h e aters includ e an insid e heat e r arrang e d in th e proc e ssing v e ssel; 
th e th e rmal mod e l has a function of e stimating temp e ratur e of th e inside h e ater; and 
th e calibrating st e p includ e s the st e ps of 

det e rmining a r e lationship b e tw ee n an amount of chang e in th e t e mperatur e of the inside 
h e ater and amounts of chang e in th e measur e d t e mperatures of the temp e ratur e s e nsors; 
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d e t e rmining a diff e rence b e tw ee n an e stimated t e mp e rature of one of th e temperatur e 
sensors locat e d closest to th e inside h e at e r, as e stimat e d by using th e thermal model, and an 
actual temperature of said one of the t e mp e rature sensors measur e d by th e same; and 

calculating a correction value based on the relationship and the difference, wherein th e 
correction value is to be applied to the t e mp e rature mod e l such that th e e stimated t e mp e rature of 
the insid e heater, as estimated by the thermal model, substantially coincides with th e actual 
m e asurement value of the t e mperatur e , and ther e by adapts the th e rmal mod e l to the heat 
tr e atment apparatus . 

7. (Currently Amended) A calibrating method for a heat treatment apparatus that includes 
a processing vessel for accommodating! process objects therein, a plurality of heaters and a 
plurality of temperature sensors; that stores a thermal model for estimating temperature of the 
process objects in the processing vessel based on outputs of the temperature sensors; that 
estimates the temperature of the process objects in the processing vessel based on the outputs of 
the temperature sensors by using the thermal model; and that controls the heaters based on the 
estimated temperature, to perform a heat treatment to the process objects, wherein the plurality of 
heaters include first and second heaters arranged above and below the process objects in the 
processing vessel, respectively, and the thermal model has a function of estimating temperature 
of one of the heater and temperature of the temperature sensors, said method comprising the 
steps of: 

driving the heaters to heat an interior of the processing vessel; 
measuring t e mp e ratur e in th e processing vess e l; and 

calibrating parts of the thermal model involving temperature estimation of the first and 
second heaters by adding or subtracting a correction valu e to th e e stimated t e mperatur e so that an 
th e e stimated valu e of th e temp e ratur e substantially coincid e s with th e actual measur e ment value 
of th e t e mperatur e , upon comparison of th e m e asur e d t e mp e rature in th e proc e ssing vess e l with 
temperature of th e proc e ss objects estimat e d by using th e th e rmal model by determining first and 
second correction values which are to be added or subtracted to or from estimated temperatures 
of the first and second heaters, respectively. 
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th e plurality of heat e rs includ e s first and s e cond h e at e rs ar e arrang e d abov e and below th e 
process object in th e proc e ssing v e ss e l, r e sp e ctiv e ly; 

the thermal model has a function of estimating t e mp e ratur e s of th e first and s e cond 
h e aters; and 

wherein the calibrating step includes the steps of: 

determining a matrix [Ktl, Kt2, ... Km] expressing relationship between an amount of 
change in the temperature of the first heater and amounts of change in the measured temperatures 
of the temperature sensors , wherein the matrix is determined so as to satisfy the following 
expression 







"A7jf 








ATt=rKtl.Kt2. . 


..,Ktn1 • 






ATsn 



where ATt is said amount of change in the temperature of the first heater and ATsl 

ATsn are said amounts of change in the measured temperatures of the respective temperature 
sensors ; 

determining a first difference between an estimated temperature of one of the temperature 
sensors located closest to the first heater, as estimated by using the thermal model, and an actual 
temperature of the temperature sensor closest to the first heater as measured by the temperature 
sensors located closest to the first heater; 

calculating a the first correction value bas e d on the r e lationship and the diff e renc e , 
wh e rein the first corr e ction value is to b e appli e d to the t e mp e ratur e mod e l such that the 
e stimat e d t e mp e ratur e of th e first h e at e r, as e stimat e d by the th e rmal model, substantially 
coincid e s with th e actual m e asur e ment valu e of th e t e mp e ratur e according to the following 
expression 
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Correction value= TKtl. Kt2 Ktnl • 



wherein said first difference is assigned to one of "al'\ "a2",..."an" corresponding to said 
one of the temperature sensors located closest to the first heater, while zero is assigned to the 
remainder of "al", "a2,"...."an"; 

determining a matrix ["Kbl, Kb2, ...Kbn] expressing relationship between an amount of 
change in the temperature of the second heater and amounts of change in the measured 
temperatures of the temperature sensors , wherein the matrix is determined so as to satisfy the 
following expression 

~ATsl~ 



ATb= rKbl,Kb2. . 



,Kbnl 



ATs2 



where ATb is said amount of change in the temperature of the second heater and ATsl . . . 
ATsn are said amounts of change in the measured temperatures of the respective temperature 
sensors ; 

determining a second difference between an estimated temperature of one of the 
temperature sensors located closest to the second heater, as estimated by using the thermal 
model, and an actual temperature of the temperature sensor closest to the second temperature 
sensor measured by the temperature sensor closest to the second temperature sensor; and 

calculating a the second correction value bas e d on the r e lationship and th e differ e nce, 
wh e r e in th e s e cond corr e ction value is to b e appli e d to th e t e mp e ratur e mod e l such that th e 
e stimat e d temp e ratur e of th e second h e ater, ao estimat e d by th e th e rmal mod e l, substantially 
coincid e s with the actual m e asur e ment valu e of th e temp e rature, and th e reby adapts th e th e rmal 
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model to the heat treatment apparatus according to the following expression 



bl 



bl 



Correction value= TKbl. Kb2, 



Kbnl • 



bn 



wherein said second difference is assigned to one of "bl", "b2",..."bn" corresponding to said one 
of the temperature sensors located closest to the second heater, while zero is assigned to the 
remainder of "bl", "b2,"...."bn" . 



8. (Canceled) 

9. (Currently amended) A heat treatment apparatus comprising: 

a processing vessel for accommodating process objects therein, a plurality of heaters and 
a plurality of temperature sensors; and 

a controller that stores a thermal model for estimating temperature of the process objects 
in the processing vessel based on outputs of the temperature sensors; that estimates the 
temperature of the process objects in the processing vessel based on the outputs of the 
temperature sensors by using the thermal model; and that controls the heaters, based on the 
estimated temperature, to perform a heat treatment to the process objects, the controller 
including: 

means for driving the heaters to heat an interior of the processing vessel; 

m e ans for measuring temp e ratur e s of th e process objects in th e processing v e ss e l; and 

means for calibrating a part of the thermal model involving temperature estimation of one 
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th e estimat e d valu e of th e temperatur e substantially coincides with the actual m e asur e m e nt valu e 
of th e temp e ratur e , upon comparison of th e measur e d t e mp e rature in th e proc e ssing v e ss e l with 
t e mp e ratur e of th e process objects e stimat e d by using th e th e rmal mod e l, by determining a 
correction value which is to be added or subtracted to or from an estimated temperature of one of 
the heaters, 

th e thermal mod e l has a function of estimating temp e ratur e of on e of th e heaters and 
t e mperature of the temp e ratur e s e nsors; and 

wherein t he calibrating means is configured: 

to determine a matrix [Kl, K2, Kn] expressing relationship between an amount of 
change in the temperature of said one of the heaters and amounts of change in the measured 
temperatures of the temperature sensors , wherein the matrix is determined to satisfy the 
expression 







~ATs\~ 






ATs2 


AT= TK1.K2. . 


..,Knl • 






ATsn 



where AT is said amount of change in the temperature of said heaters and ATsl ATsn 

are said amounts of change in the measured temperatures of the respective temperature sensors ; 

to determine a difference between an estimated temperature of one of the temperature 
sensors located closest to the said one of the heaters, as estimated by using the thermal model, 
and an actual temperature of the said one of the temperature sensors measured by the same; and 

to calculate a correction value bas e d on the r e lationship and th e differ e nce wher e in the 
corr e ction value is to be appli e d to th e t e mp e ratur e mod e l such that th e estimat e d t e mperature of 
th e said one heater, as estimated by th e thermal model, substantially coincides with the actual 
m e asurement valu e of th e temperatur e , and thereby adapts the th e rmal mod e l to the h e at 
tr e atm e nt apparatus according to the following expression 
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Correction value= ["Ktl, Kt2, Kn] • 

wherein said difference is assigned to one of "al", "a2'\..."an" corresponding to said one 
of the temperature sensors located closest to said one of the heaters, while zero is assigned to the 
remainder of "al", "a2,"..."an" . 

10-20. (Canceled) 

21 . (Currently amended) The heat treatment apparatus according to claim 9, wherein said 
one of the heaters is disposed in the processing vessel A h e at tr e atm e nt apparatus comprising: 

a proc e ssing v e ss e l for accommodating proc e ss objects th e r e in, a plurality of h e aters and 

a controll e r that stores a thermal model for estimating temperature of the process objects 
in th e proc e ssing v e ss e l based on outputs of th e temperatur e sensors; that e stimates th e 
t e mp e ratur e of th e proc e ss obj e cts in th e proc e ssing v e ssel based on th e outputs of th e 
temp e rature sensors by using th e th e rmal mod e l; and that controls th e heat e rs bas e d on the 
e stimat e d t e mperatur e , to p e rform a heat tr e atm e nt to th e proc e ss obj e cts, the controller 

means for driving th e h e at e rs to h e at an int e rior of th e processing v e ssel; 
means for measuring t e mp e ratur e s of th e proc e ss obj e cts in th e proc e ssing v e ss e l; and 
m e ans for calibrating th e th e rmal mod e l by adding or subtracting a corr e ction valu e to th e 
e stimated t e mperature so that an th e e stimat e d valu e of the t e mperature substantially coincides 
with the actual m e asur e ment valu e of th e t e mp e rature, upon comparison of th e m e asured 
t e mperatur e in th e proc e ssing v e ss e l with t e mp e rature of th e process objects e stimat e d by using 
th e thermal mod e l, 
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th e plurality of h e aters includ e s an insid e heater arrang e d in th e processing v e ss e l; 
th e th e rmal model has a function of e stimating t e mp e ratur e of the inside heater and 
t e mp e ratures of the t e mp e rature sensors; and 
th e calibrating m e ans is configur e d: 

to d e t e rmine a relationship b e tween an amount of change in the t e mperatur e of the insido 
h e at e r and amounts of change in th e measured temperatures of th e temp e ratur e sensors; 

to d e termin e a differ e nc e b e tween an estimat e d t e mperature of one of the t e mperatur e 
s e nsors locat e d clos e st to th e insid e h e ater, as estimated by using th e thermal mod e l, and an 
actual temperatur e of said one of th e t e mp e rature sensors m e asured by th e sam e ; and 

to calculat e a correction valu e bas e d on the relationship and the diff e rence wherein th e 
corr e ction value is to b e appli e d to th e t e mperature mod e l such that the e stimated t e mp e ratur e of 
the inside h e ater, as e stimated by the th e rmal mod e l, substantially coincides with th e actual 
m e asurement value of th e temperature, and thereby adapts the th e rmal mod e l to th e h e at 



22. (Currently amended) A heat treatment apparatus comprising: 
a processing vessel for accommodating process objects therein, a plurality of heaters and 
a plurality of temperature sensors; and 

a controller that stores a thermal model for estimating temperature of the process objects 
in the processing vessel based on outputs of the temperature sensors; that estimates the 
temperature of the process objects in the processing vessel based on the outputs of the 
temperature sensors by using the thermal model; and that controls the heaterSj based on the 
estimated temperature, to perform a heat treatment to the process objects, the controller 
including: 

means for driving the heaters to heat an interior of the processing vessel; and 
m e ans for m e asuring t e mperatur e s of the proc e ss obj e cts in the proc e ssing v e ss e l; and 
means for calibrating a part of the thermal model involving temperature estimation of the 
first and second heaters by adding or subtracting a corr e ction + value to th e estimated 
t e mperatur e so that th e e stimat e d valu e of th e temperature substantially coincides with th e actual 
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m e asur e m e nt valu e of th e t e mperatur e , upon comparison of th e m e asured temperatur e in th e 
processing vessel with the temperature of the process objects e stimated by using the thermal 
mod e l , by determining first and second correction values which are to be added or subtracted to 
or from estimated temperatures of the first and second heaters, respectively , 

th e plurality of h e at e rs includes first and second h e aters arrang e d abov e and below th e 
proc e ss obj e cts in th e proc e ssing v e ss e l, r e sp e ctiv e ly; 

th e thermal mod e l has a function of e stimating t e mperatur e s of the first and s e cond 
h e at e rs; and 

wherein the controller is configured: 

to determine a matrix [Ktl, Kt2 Km] expressing relationship between an amount of 

change in the temperature of the first heater and amounts of change in the measured temperatures 
of the temperature sensors , wherein the matrix is determined so as to satisfy the following 
expression 







"aim" 






ATs2 


ATt= fKtl, Kt2, .. 


..,Ktnl • 






ATsn 



where ATt is said amount of change in the temperature of the first heater and ATsl 

ATsn are said amounts of change in the measured temperatures of the respective temperature 
sensors ; 

to determine a first difference between an estimated temperature of one of the 
temperature sensors located closest to the first heater, as estimated by using the thermal model, 
and an actual temperature of the temperature sensor closest to the first heater measured by the 
temperature sensor closest to the first heater; 

to calculate [[a]] the first correction value based on th e r e lationship and the diff e renc e 
wherein th e first corr e ction valuo is to be applied to the temperatur e model such that th e 
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e stimated t e mperature of th e first heat e r, as estimat e d by th e th e rmal mbdol, substantially 
coincides with the actual measur e m e nt valu e of the t e mp e ratur e according to the following 
ex pression 

al 



Correction value= fKtl. Kt2. 



,Ktnl 



al 



wherein said difference is assigned to one of "al", "a2",..."an" corresponding to said one 
of the temperature sensors located closest to said one of the heaters, while zero is assigned to the 
remainder of "al", "a2,"..."an" ; 

to determine a matrix [Kbl, Kb2 Kbn] expressing relationship between an amount of 

change in the temperature o 

f the second heater and amounts of change in the measured temperatures of the 
temperature sensors , wherein the matrix is determined to satisfy the following expression 



ATb=rKbl.Kb2 Kbnl * 



A7M 
ATs2 



where ATb is said amount of change in the temperature of the second heater and ATsl 
ATsn are said amounts of change in the measured temperatures of the respective temperature 
sensors ; 

to determine a second difference between an estimated temperature of one of the 
temperature sensors located closest to the second heater, as estimated by using the thermal 
model, and an actual temperature of the temperature sensor closest to the second temperature 
sensor as measured by the temperature sensor closest to the second temperature sensor; and 
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to calculate [[a]] the second correction value based on th e r e lationship and tho diff e renc e 
wh e rein the s e cond correction valu e is to b e applied to the t e mp e rature model such that the 
e stimated t e mperatur e of the second heater, as estimated by the thermal mod e l, substantially 
coincides with tho actual m e asur e m e nt value of th e t e mp e ratur e , and th e r e by adapts the thermal 
mod e l to the heat tr e atment apparatus according to the following expression 

bl 



Correction valuer TKbl. Kb2 Kbnl • 



wherein said second difference is assigned to one of "bl". "b2",..."bn" corresponding to said one 
of the temperature sensors located closest to the second heater, while zero is assigned to the 
remainder of "bl", "b2,"...."bn" . 
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